In the course of our continuing search for novel antimicrobial agents, a new sterol sulfate, Sch 575867 (1), was isolated and identified from a marine sponge (Family: Astroscleridae). In this paper, we describe the isolation and structure elucidation of 1 using high resolution ESMS and extensive NMR spectroscopic analysis.
In the course of our continuing search for novel antimicrobial agents, a new sterol sulfate, Sch 575867 (1), was isolated and identified from a marine sponge (Family: Astroscleridae). In this paper, we describe the isolation and structure elucidation of 1 using high resolution ESMS and extensive NMR spectroscopic analysis.
The sponge was collected using the Johnson-Sea-Link I manned submersible at a depth of 375 ft off Andros Island, identified to genus, but has been identified as belonging to the Family Astroscleridae (Demospongiae, Sclerospongiae, Ceratoporellidae).1) It is described as a red-orange, rock hard, 15cm spherical sponge, with a thin veneer of living tissue over an aragonite skeleton. The surface is porous and smooth, with 2cm diameter mounds. A reference sample preserved in ethanol has been deposited in the Harbor Branch Oceanographic Museum (catalog number 003:00989, DBMR number 24-VIII-85-1-053) and is available for taxonomic evaluation.
Crude sponge sample (-100g) was diced and ground for three minutes in ethanol (40ml) three times. After the filtration and solvent removal in vacuum, the organic extract was fractionated on a column of polymeric resin, CG161 (-60ml) to generate 6 fractions using stepwise gradient of aqueous acetonitrile (ACN) (120ml of each 10%, 25%, 50%, 75%, 100% ACN, and 1:1 methanolEtOAc wash). All fractions were dried and yielded a total of 118mg of enriched material. Antifungal activity was observed in fraction 3 (45mg, 50% ACN elution). Fraction 3 was further fractionated on an HPLC semi-preparative column was eluted with a gradient of ACN-H2O (3% to 40% ACN in 40 minutes, and then 40% to 100% ACN in another 40 minutes, 15ml/minute). A total of 100 fractions were collected (13ml/fraction). Pure 1 (5mg) was obtained at 48-49 minutes as colorless gum.
From high-resolution negative ESMS, the molecular formula of 1 was established as C32H53O13S3 (Found ppm) suggesting three sulfate groups in the molecule (performed on a PE Sciex QSTAR mass spectrometer; two internal standards, taurocholic acid and nitrazepan, were used in the negative ion ESI-HR-MS measurements). The structure of 1 was elucidated by extensive NMR data analysis. Thirty two carbons were observed in the 13C NMR spectrum, suggesting a triterpene skeleton with two additional carbons. Highly overlapped proton signals in 1H NMR can be interpreted and assigned to their adjacent carbons by HSQC analysis. The connectivity of protonated fragments were determined primarily by HSQC-TOCSY data (Table 1) allowed us to determine that the vinyl group was in between the methyl group and the quaternary carbon. The two remaining ethyl groups (fragment B) could only be located on the quaternary carbon (C-24). This was confirmed by the connection of C-23 and C-24 was determined based on Therefore the side chain terminal was determined to be 24,24-di-ethyl-25-methyl-25,26-ene. shifts, and these assignments were also supported by 13C data in comparison with those of reported analogues, such as topsentiasterol sulfates.2) Stereochemistry of 1 was determined by the 1H-1H coupling pattern and NOE data.
Key NOE Correlations are shown in Figure 3 . These data were virtually identical to those of topsentiasterol sulfates.2) Thus, the structure elucidation of 1 was completed and shown in Figure 2 . 
